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Approximate River Centerline
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Sample Placement Analysis Extent

Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 11.8 to 14

Portland Harbor Superfund Site
PDI Surface Sediment FSP

!(

!(

!(

!(

!(
!(

!(

!(

!(

")

P7I 
D 

,,,, 
"8 

c6 
-
~ . ., 

(j 

~ " 
0 ., 

J r f 
-



! ( ! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (! ( ! (! ( ! (! ( ! (! ( ! (! ( ! (! (

! ( ! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (! (

! (
! (

! (

! (

! (

! (

! ( ! (

! (! (! (! (
! (! (

! ( ! (
! (

! (

! (! ( ! (

! (! (

! (

! (! (

! (

! (! (

! (! (

! (! (

! (! (

! (! (

! (

! (

! (! (! (
! (
! (

! (! (! (! (
! (! (

! (

! (! (! (
! (! (

! (

! (! (

! (

! (! (! (! (! ( ! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (! (

! (
! (

! (

! (

! (

! (

! ( ! (

! (

! ( ! (! (

")

")
")

")

") ")

")

")

")

")

")

") ")

")

")

")

")

") ")

")
")

")

")

")

") ") ")

")
")

")

")")

")")")

")

")

")

")")

")

")")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")

")")

")

")

") R
M

-1
6

R
M

-1
4

R
M

-1
5

Figure

b
MI/SEA

1,000 0 1,000 2,000500 Feet

³

Pa
th

: P
:\P

ro
je

ct
s\

Po
rtl

an
d 

Pr
e-

D
es

ig
n 

PN
G

07
67

A\
90

0 
G

IS
 a

nd
 C

AD
\2

01
8 

So
ft 

Se
di

m
en

t P
ro

bi
ng

 S
tu

dy
\F

ig
ur

e 
2b

_P
H

 S
on

ar
 D

at
a 

An
al

ys
is

.m
xd

May 1, 2018

Legend
Hand Probe Bottom Condition

") Soft

") Medium

") Hard

Sonar Probe Bottom Condition

Soft 

Medium

Hard

Historic Fines Percentage

!( ≤ 35%

!( > 35%

River Mile Marker

Approximate River Centerline

Capped Area (Existing)

Buffer Based On Hard Bottom Designation

Sample Placement Analysis Extent

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 14 to 16

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 16 to 18

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 18 to 20

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 20 to 22

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 22 to 24

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 24 to 26

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2.  Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4,  Biosonar ® transducer used for mudline bottom hardness screening,
    followed by 18' long hand push probe, and visial confirmation using a ponar 

  grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

Upriver 2018 Soft Sediment Probing Data
RM 27 to 28.6

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Figure

2
MI/SEA May , 2018

Note:
Data provided in Figure 2 was collected on 2 April, 2018 with the 
use of a single beam sonar and analyzed through BioSonar®.  Over 
15,000 sonar points were recorded and then compared against 
sediment grab data points.  The BioSonar® data located within 100 
feet of a sediment Grab Data point was compared against the 
percent fines of that grab.  The comparison was used to determine 
the statistical accuracy of the BioSonar® data with a total of 3,262 
data points analyzed.  Figure 2 shows that statistically hard 
BioSonar® data is not likely to contain soft sediment based on 
sediment grab data comparison. 
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 14 to 16

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 16 to 18

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 18 to 20

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 20 to 22

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 22 to 24

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.
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RM 24 to 26

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Historic fines data from 2004 RI/FS dataset.
3. RM - river mile.
4, Biosonar ® trasducer used for mudline bottom hardness screening,
followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.
5. Survey data in NAD 83 OSPN Intl.feet.

2018 Interpolated Upriver Areas of Soft Sediment
RM 27 to 28.6

Portland Harbor Superfund Site
PDI Surface Sediment FSP
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Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid
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Approximate River Centerline

Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
 The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 11.8 to 14
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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Notes:
1.  Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
 The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 14 to 16
Portland Harbor Superfund Site

PDI Surface Sediment FSP

-□ D 
D 

A=COM Geosyntec 1> 
consultants 



!(

!(

!(

!( !(!(

!(
!(!( !(
!(

!(

!(!(

")

")

")

")

")

")

") ") ")

")

")

")

")

")

")

")

")

")

")

")

")

")

")
!(

!(

!(

!(

!(

!(

!(

!( !(

!(

!(

!H !H

!H

!H

!H
!H

!H

!H

!H

!H

!H

!H

RM-18

R
M

-17

R
M

-1
6

Area 31

Area 32

Area 33

Area 34

Area 35

Area 36

Area 37

Area 38

Area 27

Area 26

Area 28

Area 29

Area 30

Figure

4c
MI/SEA

1,000 0 1,000 2,000500 Feet

³

P
at

h:
 P

:\P
ro

je
ct

s\
P

or
tla

nd
 P

re
-D

es
ig

n 
P

N
G

07
67

A
\9

00
 G

IS
 a

nd
 C

A
D

\2
01

8 
S

of
t S

ed
im

en
t P

ro
bi

ng
 S

tu
dy

\F
ig

ur
e 

4_
P

ro
po

se
d_

U
pr

iv
er

_R
ea

ch
.m

xd

May 11, 2018
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!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 16 to 18
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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Legend

!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 18 to 20
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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Legend

!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 20 to 22
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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Legend

!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 22 to 24
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 24 to 26
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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!H
New (Post-probing) Proposed Sediment
Grab Sample Location (N=30 downtown
 reach, N=30 upriver)

!(

Original Proposed Sediment FSP
Grab Sample Location (N=30 downtown
reach, N=30 upriver)

Hand Probe Bottom Condition

") Soft (> 35% fines)

Historic Fines Percentage

!( > 35%

Areas of Soft Sediment Based on 
2018 Hand Probing Data

Buffer Based On Hard Bottom Designation

Analysis Grid

River Mile Marker

Approximate River Centerline

Notes:
1. Aerial Imagery provided by ESRI Basemaps 2017.
2. Downtown Reach defined as (RM 11.8 -16.6) and the Upriver Reach (RM 16.6 - 28.4).
3. RM - river mile.
4. Biosonar ® transducer used for mudline bottom hardness screening,

followed by 18' long hand push probe, and visial confirmation using a ponar 
grab at soft sediment areas.

5. Survey data in NAD 83 OSPN Intl.feet.
6. The approximate lateral distance along the shore used to define the Analysis Grids was 

approximately 675 ft in the Downtown reach and 950 ft in the Upriver reach.
7. Points were generated randomly inside the Hand Probe Thiessen Polygons 

within each of the Analysis Grids using the Create Random Points tool in ArcGIS 10.
The 60 proposed grab locations were divided (30 ea) between the
Downtown and the Upriver Reaches.

Proposed Downtown/Upriver Reach
Surface Grab Locations (revised)

RM 27 to 28.6
Portland Harbor Superfund Site

PDI Surface Sediment FSP
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